Detection and enrichment of hematopoietic stem cells by side population phenotype.
A flow cytometric procedure has recently been described to isolate hematopoietic stem cells from mouse bone marrow based on the efflux properties of the vital dye Hoechst 33342. The assay defines a subset of cells-termed the "side population" (SP)-by simultaneously measuring fluorescence of the dye at two wavelengths (~450 nm and >670 nm). In this chapter, SP protocols are provided to detect candidate hematopoietic stem cells in mouse bone marrow and human cord blood. In the standard method, SP profiles are readily observed on a stream-in-air cell sorter using 30 mW of 351-356 nm ultraviolet excitation from a krypton-ion laser. Alternatively, SP profiles can be resolved on an analytical flow cytometer with cuvette flow cell using 8 mW of 325-nm ultraviolet excitation from a helium-cadmium laser. The ability to perform the SP assay on an analytical instrument facilitates optimization of staining conditions to identify hematopoietic and other stem cells in a variety of tissues. It is also demonstrated that SP profiles of slightly lower resolution can be obtained on a stream-in-air cell sorter using 100 mW of 407-nm violet excitation from a krypton-ion laser, raising the possibility that with appropriate validation the SP assay could be performed on flow cytometers that are not equipped with ultraviolet lasers.